Abstract. The European viDeo MeteOr Network Database (EDMOND) is a database of video meteor orbits resulting from cooperation and data sharing among several European national networks and the International Meteor Organization Video Meteor Network, IMO VMN, ( Kornoš et al. (2013b) ). At present, the 4th version of the EDMOND database, which contains 83 369 video meteor orbits, has been released.
Introduction
The rapid development of video techniques in recent years has resulted in the massive use of video cameras in meteor observations. The number of new meteor networks has increased, and the efficiency of those already existing has improved. In three years, the Japanese meteor network database, containing around 30 low-light level camera observations, grew to 65 000 orbits ( SonotaCo (2009); SonotaCo et al. (2010) ). The recently established system CAMS (Cameras for Allsky Meteor Surveillance) in the United States obtained 47 000 orbits of meteors just in the first year of its operation ( Jenniskens et al. (2011) ). In Europe, between 2000 and 2013, the IMO Video Meteor Network collected over 1.2 million singlestation meteors ( Molau (2014) ). Also, in Europe, the continuous monitoring of meteors and fireballs is conducted by the 25 stations the Spanish Meteor and Fireball Network (SPMN; Pujols et al. (2013) ), which has been working now for 5 years. While till mid-2011, NASA's All-Sky Fireball network, established in 2008, with its 6 video cameras, detected 1796 multistation meteors ( Cooke and Moser (2012) ). Another good example of well developed regional networks are the Canadian Automated Meteor Observatory (CAMO; Brown et al. (2010) ) and the Croatian Meteor Network (CMN; Andreić andŠegon (2010) ).
Thanks to the broad international cooperation of video meteor observers from several European countries, a multi-national network EDMONd (European viDeoMeteor Observation Network) was created. As a result of its work, the first version of the EDMOND database, containing data from the years 2009, 2010, 2011 and half of 2012 , was presented at the IMC
EDMOND database
The computation of meteor orbits is performed by the UFOOrbit software ( SonotaCo (2009)). As the single-station video data are obtained and reduced using two different tools, the MetRec ( Molau (1999) ) and UFOAnalyzer tools ( SonotaCo (2009)), the UFO data can be used without any changes. However, the data obtained by the MetRec software has to be first converted into the UFO format using the program INF2MCSV written by SonotaCo. The present database contains about 72 % of MetRec data. As the conversion is not fully compatible, the computation of orbits is performed in two steps. First, preliminary orbits are computed using UFOOrbit with basic parameter settings Q o and dt = 5 sec (which means that all combinations of single-station meteors within 5 second intervals are computed), and with additional settings: beginning and terminal heights have to be H 1,2 ∈ (15; 200) km, the empirically derived quality parameter QA > 0.3, and the largest difference in velocity among considered stations in the orbit computation is dV < 7 km/s.
After that, to reject the less precise orbits and false orbits, another filter of parameters is applied: the angle of observed trajectory has to be Q o > 1 deg, the duration of the meteor dur > 0.1 sec, the convergence angle Q c > 10 deg, the difference between the two poles of ground trajectory dGP < 0.5 deg, and the difference in velocity between unified velocity and velocity from one of the stations dv12% < 7.07 %. In comparison to the previous versions of the database, the most important modification is the restriction of the difference in velocities for stations used in meteor orbit computation. The definition of all parameters is in the UFO Manual. More details can be found in ( Kornoš et al. (2013b) ).
At present, the 4th version of the EDMOND database containing 83 369 video meteor orbits, has been released. Most of them (∼ 84%) are double-stations orbits. About 48 800 orbits belong to the sporadic background and 34 500 are shower meteors (59 % and 41 %, respectively).
The EDMOND database was examined in several tests and compared with other meteor orbits databases. The examination allowed us to demonstrate the characteristic features of the EDMOND, which are particularly important for future analyses based on the data.
The derivation of orbital elements, which define the shape of the orbit, is highly dependent on the uncertainty of the determination of the meteor velocity. One of the parameters used in the data reduction is dv12% (the difference in the velocities, given in percentage). The geocentric velocity is the decisive parameter in the calculation of the orbit. Thus, the dv12% parameter is an important indicator of its accuracy. The smaller the difference between velocities from different stations, the more accurate the orbit determination is. Therefore, in the distribution of dv12%, a decrease in the number of orbits with increasing values of dv12% should be the most rapid. The comparison of the distribution of dv12% parameter of the EDMOND ( Kornoš et al. (2013a) ) and SonotaCo catalogue showed similar decrease; with a slightly slower one in the EDMOND.
The distributions of orbital parameters within several meteoroid streams from EDMOND were also analysed. In Kornoš et al. (2013a) , the dispersions of orbital elements of the Lyrids from EDMOND were studied. Comparing them with the SonotaCo video orbits, the consistency of both datasets was demonstrated. Moreover, if we compare both sets of video data (Figure 1 ), the dispersions in 1/a of the meteor orbits within individual streams obtained from the EDMOND data are about 1.3 times larger than the values from the SonotaCo catalogue. Figure 1 shows the observed differences in the semi-major axes within the meteor streams compared with the orbital deviations in the streams determined from different datasets. The median semimajor axes of video meteor orbits in both the EDMOND and SonotaCo data are systematically biased, probably as a consequence of the method used to determine the orbits. In comparison with the IAU MDC photographic database ( Lindblad et al. (2005) ), they are shifted towards the short-period side; the velocities determined in the video data are slightly underestimated. An important indicator of the quality of data is the relative number of hyperbolic orbits, because the probability of registering real hyperbolic orbits is very small ( Hajduková et al. (2014a) ). The apparent hyperbolicity of the orbits is, generally, caused by a high spread in velocity determination, shifting a part of the data through the parabolic limit. This, however, does not explicitly mean large measurement errors. Of the 83 369 meteor orbits collected in the EDMOND, 5.7% are determined as hyperbolic. This percentage is roughly comparable to that in the SonotaCo database. Initially, the proportion of hyperbolic meteors in the latter was 11.58%, but after the selection of quality orbits ( Vereš and Tóth (2010) ), this was reduced to 3.28%. Of the 4712 hyperbolic meteors in the EDMOND, 43% are shower meteors. Shower meteors which have heliocentric velocities with excesses over the parabolic limit offer proof of the false hyperbolicity of their orbits. The hyperbolic orbits in our data were analysed separately in the paper Hajduková et al. (2014b) .
A comparison of both the EDMOND and the SonotaCo catalogue, in terms of orbital parameters, showed an equivalence of the data.
Identification of streams in EDMOND
Meteor showers in the EDMOND database were identified using the IAU Meteor Data Center Database (IAU MDC; Jopek and Kaňuchová (2014) ). At the end of August 2013, the IAU MDC list of showers contained 461 showers, 95 of them established and 366 in the working list.
In the first search, the radiant position-geocentric velocity method was used (we hereafter call it radiant-V g method). Meteors were selected according to the peaks activity of meteor showers (±15 deg) given in the IAU MDC list, and fulfilling the conditions for radiant position (±5 deg) and geocentric velocity (±10%·V g ). A shower was considered only if at least 5 orbits had been identified. In this way, 267 meteor showers were identified, where 200 of them are meteor showers from the working list and 67 are the established showers.
We focused on pro tempore showers from the IAU MDC working list. Of 65 pro tempore showers in the list, 61 were identified using the radiant-V g method. To determine their fundamental parameters more precisely, the first part of the Welch method ( Welch (2001)) with Southworth-Hawkins D criterion ( Southworth and Hawkins (1963) ) was used. According to the equation (4) in Welch (2001) paper
where ρ is a density at a point in orbital elements space, N is the number of meteors of a pro tempore shower found in the first step, D i is the value obtained for the i-th meteor in the pro tempore shower by comparing its orbit with orbits of each member of the identified shower, and D c is the threshold value that determines the dynamical similarity among meteor orbits. We searched for the core of each pro tempore shower identified in the first step of the analysis (i.e. by radiant-V g method).
The procedure creates a group of meteors around each meteor orbit from the examined shower, which fulfil the condition of the limiting value of Southworth and Hawkins criterion D c = 0.12. On the basis of the equation (3.1), the value of the density (ρ) is determined for each group. The higher the density value, the more important the group in the examined shower is. However, the highest value of ρ does not always mean it is the core of the stream because the initial set could be contaminated by a nearby separate small shower; or because the MDC data are not yet accurate enough.
We therefore compared all the available parameters of each pro tempore shower at the IAU MDC with the mean values of the same parameters of each found group. We compared as well the mean orbits, radiant positions and geocentric velocities with newly meteor showers found in the SonotaCo (2007 -2009 ) and CAMS (2010 databases ( Rudawska and Jenniskens (2014) ). The mean values of the orbital elements and other parameters of each group were obtained as a weighted arithmetic mean, where the weight was determined by
The results obtained from this procedure are given in Table 1 and Table 2 . Table 1 contains 22 showers for which the identification was certain, i.e. the parameters of which agree well with those from the IAU MDC list. Another 18 showers, for which the comparison showed quite considerable differences in some parameters, and thus making their identification questionable, are shown in Table 2 . For instance, the difference in solar longitude or right ascension of radiant position reaches 10
• , while the difference in eccentricities and perihelion distances, probably due to their high geocentric velocity, is greater than 0.1. In the EDMOND database (as of August 2013) we could not identify 25 pro tempore meteor showers. The reason is either the number of orbits in the particular showers was insufficient (less than 5) or the differences between some of the compared parameters were too big (larger than in Table 2 ).
A few low inclined meteor showers (#449, #467, #473, #475, #476, #478) seem to be represented as separate branches, where one (or both) of the branch includes from 1 to 3 members. However, as the amount of meteors in the Northern and/or Southern branch is small (<5), and there is no evident splitting, in those cases we considered such shower as one meteor shower. Therefore, we added (or subtracted) 180 degrees to the angular elements (ω, Ω) of the smaller branch, and then the weighted mean of ω and Ω of the shower was calculated. 
Conclusions
In the work, the European viDeo MeteOr Network Database (EDMOND) is introduced. Its 4th version contains 83 369 video meteor orbits. The Database was created thanks to the broad international cooperation of several European national networks and the International Meteor Organization Video Meteor Network, with the aim of connecting observers within a wide area. This has made it possible to combine those observations which otherwise would have stayed as single-station data.
We expect to use this expanding database, particularly to study minor streams. The first results are here presented. Using the radiant-V g method we identified 267 meteor showers of the IAU MDC, where 67 of them are established showers and 200 are showers from the working list.
Making a more detailed analysis of pro tempore showers from the IAU MDC working list, we determined their orbital elements, radiant positions, geocentric velocities and solar longitudes. The results were divided into two groups, based on a comparison of the mean values with those available in the IAU MDC. Table 1 contains 22 showers of the 65 pro tempore showers in the working list of the IAU MDC (August 2013), identification of which was clear and reliable. Identification of 18 meteor showers listed in Table 2 is questionable, as some their parameters differ considerably from those at the IAU MDC.
This work showed that the EDMOND database is able to provide relevant data convenient for the confirmation of meteor showers from the working list of the IAU MDC, which can improve their orbital and geophysical parameters.
